The sequence of biliary events preceding the formation of gallstones in humans.
The aim of the present study was to determine the sequence of events leading to formation of gallstones among obese patients predisposed to cholesterol gallstones by a very low-calorie diet. Nine obese patients beginning a 520-kcal diet had gallbladder bile collected from the duodenum before beginning the diet and seven times during the first 56 days of the diet. Biliary cholesterol saturation index and levels of arachidonate, prostaglandin E2, and glycoprotein increased significantly; nucleation time decreased; and total lipid concentration did not change. Decreases in nucleation time preceded the appearance of cholesterol crystals. Significant (P less than 0.05) increases in prostaglandin E2 level were preceded by significant increases in arachidonate level and followed by significant increases in glycoprotein level. These observations support the hypotheses that in obese patients predisposed to gallstones by very low-calorie diets (a) decreases in nucleation time are necessary before cholesterol crystals form in the gallbladder; (b) biliary arachidonate, through its conversion to prostaglandins, promotes biliary synthesis and secretion of glycoprotein; (c) biliary glycoprotein promotes nucleation; and (d) increases in the concentration of gallbladder bile are not necessary for cholesterol nucleation to occur in vivo.